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ABSTRACT 

by Constant in  Caroubalos 

A r e l a t i o n  is formulated,  which l i n k s  s t a t i s t i c a l l y  t h e  

Sun-Earth t r a n s i t  time of d is turbances  respons ib le  for geoenagnetic 

storm with sudden comencements (SSC) with the  r a d i o e l e c t r i c  

energy r a d i a t e d  by the  a s soc ia t ed  type I V  r ad iobur s t s ,  Some conclu- 

s i o n s  r e l a t i v e  to i n f luence  of i n t e r p l a n e t a r y  condi t ions  a r e  de r i -  

ved therefrom. 

COVER-TO- COVER TRANSLATION 

According t o  our  present-day knowledge Ell, we admit t h a t  

t h e  s u r e s t  means t o  i d e n t i f y  on t h e  s o l a r  disk a f l a r e  respons ib le  

f o r  a geomagnetic storen with a sudden commencement (SSC) is  the,  

type-IV r a d i o e l e c t r i c  emission E21 : VJe have found indeed t h a t  77 % 
mf the  SSC a r e  connected with chrombspheric f l a r e s  a t tended  by type 

I V  ou tbur s t s ,  The commencement of a geomagnetic s torm,  i. e ,  t h e  

a s r i v d  i n  the v i c i n i t y  of t h e  Ea r th  of  t he  l e a d i n g  edge of  Sun- 

ernitted d is turbance  p resen t s  i n  regard  t o  the  a s soc ia t ed  f l a r e  a 

v a r i a b l e  l a g  At9 of t h e  order  of 2 days,  which probably depends 

s imultaneously on the  magnetodynamic c h a r a c t e r i s t i c s  of t he  d i s t u r -  

bance and the  condi t ions  p r e v a i l i n g  i n  the  t r ave r sed  i n t e r p l a n e t a r y  

* Etude du tenps  de t r a n s i t  So le i l -Te r re  des pe r tu rba t ions  g60- 
magnGtiques, (Note t r ansmi t t ed  by M, Andr6 Danjon), 



2 .  

space [ 3 ,  4, 53. We have s t u d i e d  the  v a r i a t i o n s  of  A t  by u t i l i z i n g  

experimental  sources  covering a three-year  per iod (January 1958 t o  

December 1960). 

We endeavored first of all t o  a s c e r t a i n  whether t h e r e  i s  

a dependence between Qt and c e r t a i n  c h a r a c t e r i s t i c  of  t h e  solar 

f l a r e ,  A s t a t i s t i c a l  s tudy  shows t h a t  t h e  e f f e c t  on A t  of  t h e  

o p t i c a l  importance is weak: t h i s  is v i s i b l e  i n  F i g e l (  where t h e  

mean at  time l a g s  corresponding t o  f l a r e s  o f  i n c r e a s i n g  importance 

a r e  p l o t t e d )  and w a s  a l r eady  recorded t61. 

A much c l e a r e r  dependence i s  obtained i€ one c h a r a c t e r i z e s  

t h e  f l a r e  a s soc ia t ed  t o  t h e  s torm by t h e  importance o f  the type-IV 

r a d i o b u r s t s  t h a t  attenc? i t .  We have cha rac t e r i zed  thks  importance 

by the  product of the  dens i ty  maximum of the  flux emi t ted  i n  the  

v i c i n i t y  o f  3000mc/s by the  du ra t ion  o €  the  outburs t :  The product 

E c h a r a c t e r i z e s  approximately the  emi t ted  energy i n  the  cent imeter  

wave range. Th i s  energy has  a l ready  revea led  i t s e l f  as being a 

s i g n i f i c a n t  s i g n  f o r  t he  c h a r a c t e r i z a t i o n  of t h e  inpor tance  of  a 

f l a r e  81. 

The d iagran  of t h e  mean va lues  of  l o g  E and of At is 

p l o t t e d  i n  F i g . 2  and shows t h a t  s t a t i s t i c a l l y  t h e r e  e x i s t s  a l a w  

of l i n e a r  dependence be tween these  two q u a n t i t i e s ,  whose express ion  

(deteryained by t h e  method of  l e a s t  s q u a r e s )  is w r i t t e n  

At 2.8 - 0.610gx (1 1 

A t  being measured i n  days and E - i n  5. mn2e cps "I. 

This  r e l a t i o n  allows t o  make more p r e c i s e  the  most probable 

time l a g  A t  which corresponds t o  a given f l a r e  of importance E .  

The l i n e a r  c o r r e l a t i o n  f a c t o r  between l o g  E and Q t  is 0,74. 
The c h a r a c t e r i s t i c  - type spans ,  p l o t t e d  i n  Fig. 2 ,  i n c r e a s e  f o r  



low-energy events  and t h i s  probably r e f l e c t s  t he  f a c t  t h a t  t h e  

i n f l u e n c e  of  i n t e r p l a n e t a r y  condi t ions  is more marked f o r  t hese  

events .  
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A c e r t a i n  aspec t  of  the  r o l e  of i n t e r p l a n e t a r y  cond i t ions  

may be apprec ia ted  by consider ing t h e  At corresponding t o  s torms 

succeeding wi th in  a few-day l a g  a precedent  storm, One may th ink  

indeed t h a t  t h e  passage of  t h e  pe r tu rba t ion  from the  f i r s t  s torm 

modif ies  i n  a r a t h e r  durable  manner t h e  i n t e r p l a n e t a r y  cond i t ions ,  

and i t  w a s  a l ready  remarked t h a t  i n  f a c t  t he  de lays  corresponding 

t o  second s torms were s t a t i s t i c a l l y  s h o r t e r  

However, as these  seciond storms a r e  o f t en  more i n t e n s e  

than  t h e  f i r s t  ones,  we have reconsidered t h i s  phenomenon by 

c o r r e c t i n g  t h e  e f f e c r  due t o  the  importance of the  type-IV b u r s t ,  

i, e ,  we red iced  the  observed l a g s  t o  a comfion w l u e  of energy E 

wi th  t h e  h e l p  of  formula (I), We s h a l l  l i m i t  ourse lves  here  t o  

d e s c r i b i n g  the  r e s u l t s  of  t h i s  s tudy  i n  which we have considered 

as second storm. every s torm occurr ing  wi th in  3 days a f t e r  t he  f i r s t .  



1, The l a g  At which corresponds t o  second s torms is 

as an average by 8 hours i n f e r i o r  t o  mean l a g s  corresponding t o  

o t h e r  s t roms,  Th i s  f i g u r e  d i f f e r s  s e n s i b l y  from the  21 hours 

r epor t ed  elsewhere c91. 
This  success ion  e f f e c t  e x i s t s  as an average even f o r  

s torms no t  o r i g i n a t i n g  i n  the  s m e  c e n t e r  of  a c t i v i t y  a6 t he  

first storm, 

2 ,  For t h e  second s torms ,  t he  d i spe r s ion  of all t he  

v d u e s  at observed diminishes  s e n s i b l y  a f t e r  reduct ion  by the  

formula (1) : t he  t y p i c a l  l a g  passes  from 8.3 t o  4.8 hours upon 

r educ t ion  with a mean At of  44 hours. 
P e r  con t r a ,  f o r  o t h e r  s torms,  i. e .  t h e  f i r s t  storms and 

-the i s o l a t e d  s t roms,  t he  d i s p e r s i o n  is g r e a t e r  and i t  does not  

p r a c t i c a l l y  diminish,  the  t y p i c a l  l a g  pass ing  from 12.8 t o  12.4 h 

f o r  a mean &t of 52 hours ,  

The r e s u l t s  jus% descr ibed  r e v e a l  t a o  important  e f f e c t s  : 

On one p a r t  they confirm t h a t  a dis turbimce t~h fck  follows 
with in  a few days a f i r s t  d i s tu rbance ,  t r a v e r s e s  t h e  in t e rp l ane -  

t a r y  space under cond i t ions  such t h a t  i t  propagates i n  i t  more 

r a p i d l y  than  t h e  i n i t i a l  d i s turbance  , 

They show on the  o t h e r  hand t h a t  the propagat ion cond i t ions  

encountered by t h e  second d is turbance  a r e  much more r e g u l a r  than  

tho= met with by the  first d is turbanbes  and t h a t  t hese  r e l a t i v e l y  

s t e a d y  condi t ions  obviously s u b s i s t  dur ing  s e v e r a l  days. 

* * *  T H E  END * * *  

Trans la t ed  by ANDRE L ,  BRTCHANT 

f o r  the  

NATIONAL flEKONAUTICS AND SPACE Ai)MINIXTRATION 

29 December 1962. 
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